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TTTie COII^ TUBING SCREQtl 

INVENTOR; Bennett M. RIchaid and Benn A. Vq« 

FIELD OF THE IMV^i^n^ 

The few of ifiventten frtajgeiodwii^ 
ered on coned tuWng %(rtiefe the tuWng can ri^ 
acteen to push it against the «ven»ra. 

BACKGROUN D OF THg INVPMT inf^f 

In typfcal completions h the past metalBc sereena have been 
onrigidoroolledtublhglittoazonehthewabofofxpfoducllo^ PHoriD 
producing the zone, sand partdes worn delivered oul^ 
technkjjeknownasgrawBlpacWng. Screens ha» also been used thai ooma 
prepacked %y|Jh a sand laa^ as an altemtf^e to the tra^^ 
techniques or to be used In conluncllon y«h the plaoemo^ 
thescreen. The gravel pacWngprocedureaespedaiy to horiasontal comple- 
tions leR urttriaWles as to whether fto sand had been sufficient 
unHbmrfy to the annular space so as to provide an effectfve 
AddBtonafly. the gravel pacWng prooedura took valuable time to acoompBA 
and required the use of suffaoe equ^praert to handle the material ^ 
mant to the wetlbore. Another disadvantage of badWonal gravel pacWng 
Prooedures is that an annular spaee around the screen had to be left so thai 
the gravel could be placed there. The end result was the InsWe diameter 
withh thescreen was necessarily amal to aflow for the presence of the 
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annufar space. ThsoonsiricOon in size could also achmsaiyaf^ 
ductlon of tho formation to the surfeice. 

In certain ctraHngtaclMquos. partk^^ unconsolidated for- 
mations, the driOlng mud would torn a tMtfTfof adjacent the weinx)re which 
5 cause sulisequentpluggino when the product 
and grami packs behg deptoyed. 

A more ided Gtlualxm for producing a fomiaDon te 
In ttsdrffled state 80 as to create the lea^ amount of di8turt>anc8 to the for- 
maBon which has ^ been driled. Tradflional techniques (eavfrig an annular 
10 gap which would be gravel packed, further involved rteks of damaging the 
formalton m the gravel packing process. OKii u when situations occurred 

that would allow fliM to convey the gravel to also apply hydraulfo fbroes on 
^ thefanraiionasvraaasincofi4>atbiE6est)^M^ 
used to convey the gravel 

15 

SUMMARY OF THE INVENTION 

One of the olifects of the present Inventfon to dlow a w^ to t)e 
produced through a screen wHhout the need Ibr a gravd pack. This ob|ective 
is accomplished by the ptaoement of an expandat)le screen that can move 

20 radially outwardly wlien placed at the desired location against the wellbore 
and be porous enough virah sufRdent open area to alkm producikm 
formation. Another otifecllve Is to be aUe to easHy place the screen in the 
desired locatfon. TMs objective is met to one way by using colled tiAb^ 
wttich can be preperfocaled tor a support for Itie screen. Another objecGvs is 

25 toprctedtheecreenduiingdeGvefytothedesbedtocattoninthewelto^ 
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tlv«afeft«herd«oribedl«rowhthed«c^ 



Aaappam- 



RBuni 1 to a«oceo«tf vWwqf adwia««^ 



tus expanded against the vraabora: 

PHJure 2 18 me section vfawatono fties 2-2 of Fiw 
R9««3telhe.ec«lonvlewofF|Bui.2sfH«*nl«rf^ 
inner tutM against the fltertng maMaL 

'^^'»««fl'«ent^canbeieaedlon8«udl^ 
flexible tubing wWdi gh«e undefWng aijp^ 

The pcefenedembodlmertis lustra^ ^ 

coWtublng«eiiOcanfeeaco»te«»lenglhofl^ 
<rfwhlchbp«teBblymade1h)ma|»f««^ 

AS seen in Hgu» 4. eegnienl 1 2 hae a plural of pertbcatlens 1 4 
beanengedheivoidereBherrandomerlnwpeaBnflpaB^ Thesegment 

12€anbeponchedtbrfliehoIeel4ortieholesl4canbeplaDed1he«inaiy 
«her Known technique and haiverter. Thedes&ablegoellslohaw.,- 
P««inBle^a30or4Ope«>ertopen«eawhentheeeflm«^ 
atubuiarehape. The eegmert 12 c«i be lOtodlongRudlnallyeo that edges 
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I6and 18 are brought togotherto make a longftudfnal seam which is welded 
or otherwise closed up. ARemaUvely, the segment 12 can be spbafly wound 
60 that edges 16 and 18 ooine together in a continuoua sfAai seam. wMi ttte 
advantSKie in spiral winding being that a partioufar outdde diameter of a 
tubular configuraCon can be obtained wrth any gJven wklth of segment 12. 
This ehoUd be compared to roing the segment 12 Wo a tube wher9 its width 
dfltennines the diameler of the tube that is fbmwd when edges 16 and 18 are 
aagnad and joined in a technique weH loiown in the art 

The openings or holes 1 4 can be put on the tubing made from eegment 
12 for only a portion oftheooOed tubing suing 20. The segment 12 can be as 
long as the trdshed coiled length of the tubing 20 with openings 14 placed at 
thede^rediocaiions. Using conventional suHaoeeqi^pment and reel 10. the 
flodUe tubing 20 can be qtdddy run Into the wenbors 22 to place the perfo- 
rated segment or segments at ttia <fesired locaiions. 

Rgure 2 shows fei secSon the tube 20 made Irwn the segment or seg- 
ments 12 along w^ openings 14. Wmpped around the openings 14 Is an 
opened grU stnicture which can be made from metalQc or composite or oVner 
nonmetaflie materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell fOtar media 28. In the prefenred embodiment, Ihe 
media 28 is made of Viton and is an open oea stnicture aMn to a sponge 
rnaterial such as is availaUe from Modtes f^jbber Con^Mmy of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suHL The 
sigrtfcant feature of the fitering material 28 Is that It Is flexible. Tht^when 
the strfrig 20 is prelbnned Into a corrugated shape as shown in Figure 3, by 
using lox)wn techniques such as puUhg ft thfou^ a die, the finer rnaterfal 28 

4 
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can(henbeapp§edoverias8hOMniiFigure3. lbmBllar,yAmVtt6tt»to~ 

rial 28 preiH^v posittoned in Iht wttore. 

tratedschemattadhrasMlnFlQuml canbe 

the InWal shape slwwn In Rour» a and aqan^ 

material28toafoundedchapaaiahoimtof^2. Asarasutt.th»CBer 

material wNchtefleo«teexpan*iMfttha«^^ 

of tuixjlar 20 changes from lhat of 1^ 3 ID M of Figure 2. 

Aoovof material 32 can ovsrtaymafltor material 28 fcrnmning ^ 
as to protect mo filter material 28 tarn gauges or cute during nm-tn. The 
rnaterial can be a tttn sheet which aiiaps upon the sllghtesl SKp^ 
oomigated tutjularao. It can twaetestoinsrlc material 8»al Hteraay rips at Bie 
sflgfttest expansion of the underMiig oorn«atod tubuhr 20 as aho^ 
3. Other inateriate for the oov8r32 can be ernpteyedwmnutdepaifing from 
the spirit of the inveriSon or. In a partoutar appBcaOori, the 0^ 
eliminated. AmaterialwhIchdisaokwiorlsehernloafl/alteclCBdoverltaiBcan 
also be employed «sacower32swhftaiatMB no longer beteihe way whw 
it is desired to put the wen m produdlon. 

Signilicarit expansions vofemsMcally can be obtained in changing ttie 
shape of the tubiiar 20 •omBiecoinigsted shape, such as showilbr OKaro- 
pteinFigureatDtheroundedshapeasshowninRgureZ WhOeapartieutar 
four-lobe arrangement of the oomigated shape is shown in Rgure 3. oOier 
iniBal shapes arswnhln the purvtow of ttte invention. Thesignilicantftingis 
that the laideriyfng support GtructerevMch comprises ttie corrugated aegrnent 
of Viesbing 20. as shown in i=igure3, te capaUe of volumelricaliy expanding 
so as to bring the filter material 28 Mo GonlaeCwiih the weHbore as driitod. 

s 
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The Wfalcomjgated shape also permits Inserttonhfi^^ 

iniUal shape does not have to be comigated. It can be lotind and be ex- 
mteddownhde. 

This technique b paitlculariy advantageous In tindar-^»rtan^ 
where drcutaSng mud is not used. In these situtfons. parlieuiaify wheie 
shale Is encountered, the at^«ntaoe of this type of drlB^ 
use of the apparatus and method as described. The Mttai shape of the 
wellborn Is retained by die assentbl/ when the slifeig 20 Is ei^ttided inder 
the filter material 28 so as to push the filter inatertal 28 up i«ata8t the 
34. In 80 dolns, the fcnnation can be altowod to flow through the fiMsr mate- 
rial 28 without the presence of an anmitar space around the outside of the 
flMermaleriaL The traditional gravel pacMng Is elimlnaied and the flow area 
wRhin the toAuiar 20 after it has been expanded to a rounded shape b larger 
than it otherwise would have been using a traditional gravel padc which 

requires the anndar space for the gravsl neoessSab^ a emtfer Inside dtam- 
eter Inside the screen. 

it should be noted that it is within the puivlew of IMS mvemkm to pro- 
duce a fonnatlon through the use of a colled tubing sMng such as 20 which 
is perforated wHh openings or holee 14. A tubing string 20 so perfbrated with 
openings 14 can be leed in ooriiunctkm with trsdiOonal gravel pack tech- 
niques to produce a fMmatioa In the preferred embodiment, the open oeV 
filter materiat 28 preferabty made of an ^Btte preferably elaslomefic mate^ 
such as VKon is ovariaid on the conugated tubular 20 as shown in FlguTB a 
The stretctiable qualifies of the filer matertai 28 eflow its use in con|unctton 
wflh an inllially comigated tube 20 as shown In Rgure 3 or a nonoomigated 

6 
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n=.-^«««„,,«^„^^^„ ^^^^ « 

« i. ««* ft, p,,M« of taWte, » ,^ 
28 <«r . cow M*^ «^ ^ ^ a, ^ ^ ^^^^^^ ^ ^ 

ooini»«l„jlh,tt»M„^^^,,^^ ^ 

against the weDbore. 

The«8of«ltoibtemate«fer«»lftrmtferfal28fl^ 
f no «ias arKJ holds ihe fbrnwaion II nalural .late 1^ 
Pod8oa«shownhRgur.2. Mpon«v«loafteW)enBtoWaowWilhe 
fflter material 2S aioimd It act as t pwfcnaed oash^ 
p«xJuction from the fomwtioa 

Tha reWbrdng orW 26 can b. a teyw tt^ 
Shown h 1^ 2, or ft c» l« a «lnttutel 

alsan(fboeneianyanopeni(»wa. 
Ptoy«d wflhout depaillnfl inmi ihe ipWof fce 

It IS also vrthin tho puM«r Of lha Invenfion to usa 
cross seciion f6r the tube 20 u«ter ihe tiler n«tei« 
«cpandtl»combiiwtfionaaali«ll»ar^ However. the pwfened^n. 
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bodiment involves the use ofaconugaM 
V^ater VDlOTiatric ttqmsfc^ 
better posMon it agahst the weCbore. 

In the prefBrred embodiment the openbigs 14 aie round. Roumtod 
5 opentngsprovMeabeBBrsirucluralintogrn/orihetuto 
• f^ MUai openings wMch are slotted. Ustog materfais such ss staMess steel 

316U yieid strengths of 80,000 to 80.000 |»i can be Obtak^ 

tt is also iMthki the scope Of the inversion to pr^ 
ston force on the oofTugatod tube 20 10 get it into the rounds 
10 In Figure 2 such that the fitter 28 erigages the weOborevMh a resk^ 

and. in certain oondKtons, pushes back the formaiton materials deflnbig tfte 
- , weHbore to enlarge iL 

The expansion techniques whidi are knomcsn be used to chan^ 
confjguTBtlon of the comigated tube 20 under the litter material 28 to a 
15 roundedshape. These cm include devloeewMGhemplcy a wedge vMflc^ 
pushed or puHed through the tiibular or any other drl^ 
the use of roOers which can be actuated radlaBy outwardly to inMata the 
expansion of the conugaled tubular as the driver advances. 

Those sleBedh the art 1MB ap prsc te i e the advantages of the apparatus 
' 20 and method as deserfeedabova In lateral completions there is some unoer- 

talniy as to the distribuBon of the gravel around a scre^ AdditionaRy . the 
necessity of leaving an annular gap for placement of the ^avel acts as a 
&fAatkxionptoduc6ontromthezoneinthewelR)ore. In certain appncattons 
invDhdng unconsolidated shale formations, drfling WRh mud can create an 
25 impervious cake on the weltbore walls which wO be detrimental to future 

8 ^ 
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P»«*ucfon«*«nused^l«d»^ ^^^^^^^^^^^^^^^ 

ft IS as dose to te nafural slato as po«tfbte. tt« cone^ 
co«edtul*Hlvvrmihaappar«usandn«hod«8tf^^ 
^t^t^posOiBf^ii^f,^ Aoco«8„8^r.«.op«<««artna 
"u-erlal such a828wwch can b»rt«dHKlhp«fc^ 
w undertyft^ ooJW tul*« malarial aAW, 

flatedWilalcondaiantoamun«tedln.looncl«^ THeopancalllliBrmaiertal 
28 can be pushed limily aoainst «» fomiaHpn *^ 
longlttidina.fl<wduetothesnwdlpn«urel^^ 

<«rectK)n. The opening size In Iht IBter material 28 Js pcedtateWa and tt^ 

assembly can be piotected for delh«y to the tfeslred tocalto 

sinicture eliminated prtor to Of durtno the expanston of the liltor 

with the undertyho lube 20 below a. Wh8e vafloua types of m«*anlcal 

•xpanslons of the undeiiyina luboao thw a eomigated 

State have been described, other t«*nlques to push the fil^ 

a8^thewellbo»whlteaupporthgl%«hanundeilyfr^ 

pjpehavlngalafgeopenafea. htheoiderof 20to40 percent, are tfsohthe 
pwvlewofaielnverttoa The relnfciclrwtai(»wWch can be between thelube 

and Ihetemalerial2a, or wlihInihe«Br material 28. prevents exbuslonrt 

the ttermaterial28lhrough the opeiftiBiUlh the base Pipe or tubeae.a8 
shown hi Figure 2. 

Thefcreoolnodisdosureanddesci^pfionoflhelmwn^ 
and explanalov thereot and various changes in the elze. shape and materl- 
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ar$, as wea as fn the details of the Jihjstrated construcito^ 
without departing from the spirit of the Invention. 



10 
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CLAIMS 

1. Awllboieooinpieswteolass^ 

a perforated bmV imd» of an «9anditf)le maierW; 

a flttar asserntty iwHrtM ««r aaw pertbraw 
cover (he perforalioctt in sdd body; 

a tool acilr« on laM Iw^r to «pand It and saw titer niourt^ 
«oundtteata»«akllft»tonio»toii«rt1haairt»de§^ 

2. TlieassemijiyofcWml.*jrtheroompiWnB: 

a prolBctlva cow fw aaw filler assemlJV «»Wch 

downhole. 



3. Theassemblyofclalini.irtiewlh: 

fiald«qw»dabteinatotallicoiiUBatodtofMffl^ 
the weBbo.^ wt«eupon aaw tool «Hp«Kie eaM oomigaito^ 
tater toiMard tha Mfwe deflnino ttM vMlbofa. 

4. The assembly of dabn 9, wherein: 
caMbodyassumesaioundedahaparttorexpanslonby saw toot 

5. The assembly of dalm1,ft«iharcomprts&ig: 

a reinfofoemert bahwen aald body and aaW filter assembly to 
support aald fitter assembly fcilhaaraaofeald body perftoaHonfiL 



u 
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1 6. The assembiyofclaimi, wherein: 

2 saMpeiforatedbodyooinprisesaeegmerrt^ 

3 string. 

1 7. The assembly of claim 6. iitlierete 

2 6ddsegmertftasanopenareafcilhefBngecsfuptoaboc«4(M 

1 8. The assembly of daim 6, wherein: 

2 saM segment is flexible. 

1 9. The assembly of dalm 6. wherein: 

2 said segment is made fhmi a flat mernberwMdi is rolled irrtD a 

3 tube with a sealed longitudinal JolM. 

1 10. The assembly of da&n 6, wherrin: 

2 said segrnerrt is made ftom a flat fT)ernber and rolled spirally to 

3 a desired darneter having Rs spiral seam sealed. 

1 11. Theassemt4yofclaim3,wheretoi: 

2 said pertbrated body oornprfses a segment of a ooBed tubing 

3 string. 

1 12. The assembly of daimll.flirther comprising: 

2 a reinforoemenft between said body and saM fitter assentt)iy to 

3 support said filter assembly in the area of said body perfbraSons. 



12 
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1 

2 
3 



13. 11)eas5eiitf)Vofdiiml2.1Mlrarcoin|)iWhg: 
aprotecthwcovsrlorsaidfltsrassombiyvvf^ 

downhole. 



1 14. AmelhodofiMlcQmiMforvooinpriBii^ 

2 nmlnotoatubitebotfywRhperfbreflansandafiilsrasso^ 

3 mountodoverthepeifcnriionsonlwbody; 

4 mpandinsihetutularbo^dawnhotoL 

1 15. The method of cMtn 14. fathBrcomprb In g: 

2 providtagapivtecftfeoQiveilngoverM 

3 removing the protacSve covering ckwnhoie. 

1 l& The method cfcMra 14, tirtheroomprts i ng: 

2 conugatingcakl tubular body; 

3 sAering said conugaOng into a rounded shape by virtue 

4 expanding. 

1 17. The method of daim 14. Itffther comprising: 

2 engaging the weQ>orB with the Star as&embty due to said ex- 

3 pending: 

4 usingasegmem of ooiied tubing as said tubular body. 



IS 
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18. The method of dsdm 14. further comprising: 

providing a support between saw tubufar body and eaki ^ 

assembly. 

19. The method of daira 14. fUrthsr oomprislhg: 

pRMAig an open area on said mbubr body of up to about 40K. 

20. The melhodofolaira 17. further comprising: 
conugaHng said tubular body: 

aKertng sakf oomigating into a rounded shape by virtue of said 

expanding. 



14 
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21. X wellbore coopletlon aasenbly comprising an 
expandable porous dowohole screen. 

22. A wellbore completion assendbly as claimed in claim 

21 • wherein said screen coa5>rises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore cocopletion assaoUy as claimed in claim 
22, wherein the screen, in use, is exp a nd e d so as to 
puah the filter material directly against the wellbore. 

24. A wellbore coa«>letion assembly as claimed in claim 

22 or 23, %rtierein the filter material is fl^cible. 

25. A wellbore con5)lction assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing . 

26. A well3x>re completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 • A wellbore completion assanbly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
uBe« thereby expanding said screen. 

28 . A wellbore coapletion assembly as claimed in claim 

26 or 27, further conprising a reinforcing grid between 
at least part of said fUter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion asseobly as claimed in any of 
claims 25-28, wherein at least a porticMi of said coiled 
tubing is initially corrugated in shape. 



09/18/2000 18:34:13 page -17- 



- 16 - 



30. A wellbore conplecion assenibly as claimed in any of 
claims 21-29, furtter con^rising a Oisposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accoiqpanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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